This study examines how Aljouf Arabic speakers deal with English coda clusters containing two consonants, which will help in addressing the modification strategies used by the participants to simplify clusters. In addition, the study aims to examine whether or not markedness-based on the sonority distance-has an effect on the participants' pronunciation. Fifteen native speakers of the Aljouf Arabic dialect were asked to read a list of twenty-five nonwords that took into account the sonority distance between C1 and C2 in clusters. In general, the results showed that the participants tended to modify English coda clusters. They used two strategies to modify the clusters: epenthesis and deletion. Markedness based on sonority distance did not provide an explanation for participants' performance. Coda clusters in which the sonority distance is two were modified by all participants. On the other hand, some clusters in which the sonority distance is less than two were pronounced correctly by most of the participants. The clusters which were correctly pronounced by most of the participants include nasalobstruent clusters and an obstruent-obstruent cluster.
Introduction
L2 speakers' errors in producing consonant clusters have been analyzed as resulting from a variety of phonological processes, such as epenthesis, metathesis, deletion or reduction (Jabbari & Samvachi, 2011; Jurado, 2005; Mathew, 2005) . Non-native forms produced by L2 speakers have been considered from the standpoint of interlanguage phonology. The process of simplification of consonant clusters has been attributed to different factors, such as interference from the native language, sonority and markedness.
The main aim of this study is to investigate how speakers of the Aljouf Arabic dialect deal with English coda clusters containing two consonants. Aljouf dialect is spoken in the northwest of Saudi Arabia (around Sakaka). In addition, the study aims to examine whether or not markedness based on sonority distance has an effect on the modification of clusters; marked forms seem to be avoided cross-linguistically. It is expected that marked clusters will be more modified than other unmarked clusters.
The study contributes to the field of second-language phonology, as it attempts to provide insights on how Arabic speakers deal with English consonant clusters. In addition, the findings of the study should be beneficial to the field of pedagogy, as the simplification strategies found in this study can help EFL instructors predict pronunciation errors produced by Arabic learners.
Background
A great deal of previous research has focused on the difficulties faced by L2 speakers in pronouncing consonant clusters (e.g., Jabbari & Samvachi, 2011) . L2 speakers generally tend to use different strategies when simplifying consonant clusters. The process of simplification of consonant clusters has been attributed to different factors. One of the most important factors is sonority. Some have defined sonority in terms of "loudness" (Ladefoged & Johnson, 1993) . Phonologically, sonority is significantly tied with the concept of syllable. Selkirk (1984) states: "In any syllable, there is a segment constituting a sonority peak that is preceded and/or followed by a sequence of segments with progressively decreasing sonority values" (p. 116).
The systematic arrangement of phonemes within a syllable is known as the Sonority Sequencing Principle (SSP) (Gandour, 1989) . The most-sonorous phoneme occurs as the peak of the syllable, while other, less-sonorous phonemes occur in the syllable margins. Vowels are the most-sonorous phonemes, followed by glides and then liquids. Stops are the least-sonorous phonemes, preceded by fricatives, which are less sonorous than nasals. Hogg (1987) proposed a detailed scale that ranks consonants by their manner of articulation and voicing. Vowels were ranked according to their heights. Cross-linguistically, clusters with close sonority distances between consonants are more marked than clusters with large sonority distances. For instance, the coda clusters /lt/ and /ln/ both follow SSP, as there is a fall in sonority from the first segment to the second one. However, /ln/ is considered more marked than /lt/ because the sonority distance between the two consonants in /ln/ is closer than the sonority distance between consonants in /lt/.
In addition to sonority, the native language is viewed as one of the key factors affecting acquisition of the second language. One influential theory related to second-language acquisition is the Contrastive Analysis Hypothesis (CAH), formulated by Lado in 1957. This hypothesis is concerned with comparing two or more language systems in order to identify the similarities and differences between them. CAH is tied with the concept of interference. The term interference refers to the process in which speakers transfer some features from their native language to the second language. According to CAH, language interference is the major source of errors in second-language learning. This interference has two types: positive interference and negative interference. Negative interference is considered to be the source of errors as learners transfer some features from L1 that are different from L2.
In addition, markedness has been discussed extensively in the literature as a possible explanation for L2 errors. It has been argued by many researchers (e.g., Dinnsen & Eckman, 1975) that the modification of consonant clusters is related to the relative degree of markedness, asserting the notion that acquisition will be easier when L2 has less-marked features than L1.
Markedness Differential Hypothesis (MDH), which was proposed by Eckman in 1977, states that learners confront difficulties in acquiring the marked linguistic features of the target language that are different from the native language. He posits that differences between two or more languages are not important unless the target language contains more marked features than the native language. Eckman (1977) summarized his hypothesis as three points: first, the linguistic features of the target language that are different from the first language are difficult to acquire by learners if they are more marked than the linguistic features existing in the first language; second, the difficulty of acquiring the marked linguistic features of the target language depends on the relative degree of their markedness; and third, the differences between the first language and the target language will not exhibit difficulties for learners unless the target language has more marked features than the first language.
However, in 1984, Eckman conducted a study to examine how Farsi speakers pronounce final obstruents. Surprisingly, the results showed that participants devoiced final obstruents in English, even though Farsi has voicing contrasts in word-final position. There are no differences between Farsi and English in terms of voicing contrasts of final obstruents, which is against the MDH (which takes into account the differences between L1 and L2 and markedness to explain learners' errors). To address shortcomings of the MDH, Eckman proposed the Interlanguage Structural Conformity Hypothesis (ISCH) in 1991. According to the ISCH, learners' native languages do not play a significant role in acquiring the target language; rather, the markedness of structures of the target language has a significant effect on the acquisition of these structures, even if the same structures exist
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Methodology
The main goal of the present study is to investigate how Aljouf Arabic speakers deal with English coda clusters. In addition, the study aims to investigate the effect of markedness-based on sonority-on the participants' pronunciation. To achieve the research goals, the following questions are addressed:
1) Do the speakers of the Aljouf Arabic dialect have difficulties in producing English coda clusters? If yes, what are the main strategies used to simplify coda clusters?
2) Is there a relationship between the sonority slope and the accurate production of English coda clusters?
3) Are marked coda clusters simplified more often than less-marked coda clusters?
Fifteen native speakers of the Aljouf Arabic dialect were asked to read a list of twenty-five nonwords that took into account the sonority distance between C1 and C2 in clusters. The study adopted the sonority scale proposed by Clements (1990) : Vowels > Glides > Liquids > Nasals > Obstruents.
Each participant was recorded individually using Speech Analyzer Software 3.0.1, 2007 (http://www-01.sil.org/computing/sa/). Each was asked to read each non-wordtwo times. Non-words that have the same production were not presented successively. The participants knew that they were being recorded; however, they were not informed about the purpose of this task. Finally, recordings obtained from participants were analyzed acoustically to identify any repair strategies.
Clusters in the instrument contained zero, one, and two steps of sonority. The study focuses mainly on the production of the following clusters: liquid-obstruent, nasal-obstruent, liquid-nasal, nasal-obstruent, obstruent-obstruent and liquid-liquid. All non-words included in this study have the same syllable structure (CVCC). That is, the study focused only on English coda clusters consisting of two consonants; it does not examine word-final consonant clusters in which the last consonant is an appendix, such as /nz/ in 'pins' /pʰɪnz/.
Having each of the 15 participants read 25 nonwords twice resulted in 750 tokens. The selected coda clusters, non-words and the sonority distance between consonants within clusters are provided below. 
Results and Discussion
The results showed that the percentage of the total modification is 65.6%. 
Simplification Strategies
Most participants tended either to insert an epenthetic vowel between C1 and C2 or to delete one of the consonants. The complex syllable CVCC was divided into CV and CVC. The participants had a tendency to insert two types of vowel sounds, /ə/ and /ɪ/, to break up coda clusters. The location of the epenthetic vowel can be attributed to L1 interference, because these two vowels are avoided word-initially and word-finally in Aljouf Arabic (Sabir & Alsaeed, 2014 ). An example of epenthesis used by Aljouf speakers to modify English coda clusters is shown in the spectrogram below. The few cases of deletion in this study demonstrate that participants tended to delete the second consonant and preserve the first consonant adjacent to the vowel. In most cases, the less-sonorous consonant was deleted, while the more sonorous consonant was preserved. This provides a support to the claim made by Baertsch (1998 Baertsch ( , 2002 that sonorous consonants tend to occur in coda position, while less-sonorous consonants tend to occur in onset position. An example of deletion can be shown below. In fact, most participants replaced sounds not existing in their native language. For instance, the voiced labio-dental fricative /v/was always substituted with the voiceless labio-dental fricative /f/, and the approximant /ɹ/ was changed into trill /r/. Moreover, all participants substituted the velar nasal /ŋ/ with the alveolar nasal /n/.
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International Journal of English Linguistics Vol. 6, No. 2; 2016 In Arabic, the surface representation matches the underlying representation. Orthography may have a significant effect on the production of the /ŋk/ cluster. Arabic orthography is shallow ; that is, there is a connection between the letter and the sound. In Arabic, the nasal /n/ does not assimilate to the place of articulation of the voiceless velar stop /k/. However, substituting the L2 sound with the existing L1 sound was not considered as a simplification strategy in this study.
In general, results showed that the participants tended to simplify English coda clusters no matter the sonority distance between the two consonants. There were, of course, some exceptions (e.g., the cases of obstruent/obstruent cluster and nasal/obstruent clusters which have a close sonority distance).
The environments in which the modification percentage was less than 50% are:
• Obstruent followed by obstruent
• Nasal followed by obstruent
In contrast, English coda clusters in which the modification percentage was over 50% were found in the following environments:
• Liquid followed by obstruent
• Liquid followed by nasal
•

Liquid followed by liquid
These findings were quite unexpected because some marked clusters had few errors compared to unmarked clusters. Clusters that have a close sonority distance are considered to be more marked than clusters with consonants having a wide sonority distance. The modification percentage of liquid/obstruent clusters, which have a large sonority distance (two), is higher than some nasal/obstruent clusters (those having one sonority distance) and obstruent/obstruent clusters in which the sonority distance is zero. The results were unexpected; all clusters in this category were modified. The modification percentage of all clusters was over 50%. As shown in the table, the modification percentage ranges from 60% to 86.7%. The large sonority distance between C1 and C2 didn't have an effect on how participants produce these clusters. Strategies used to modify coda clusters in this section were epenthesis and deletion. Most clusters were simplified by the addition of an epenthetic vowel. There were two instances in which one of two consonants was deleted. The obstruent was deleted in /ɹg/ and /ɹd/.
Simplification Strategies in Rhotic/Obstruent Clusters
Simplification Strategies in Lateral/Obstruent Clusters
Similar results were observed in the case of clusters that start with laterals. That is, the majority of participants simplified lateral/obstruent clusters using two strategies: epenthesis and deletion (see Table 5 ). As shown in the table, the modification percentage ranges from 56.6% to 76.7%. The large sonority distance between C1 and C2 didn't have an effect on how participants produce these clusters. Most clusters were simplified by epenthesis. However, there were two cases in which deletion was used as a simplification strategy. The obstruent was deleted in /lv/ while the lateral was deleted in /lf/. Participants repaired most nasal/obstruent clusters that have one sonority distance by epenthesis. Only one cluster, /mf/, was simplified by deletion. Two participants deleted the obstruent. In general, participants performed better on nasal/obstruent clusters with respect to other clusters. The modification percentage of all clusters in this category was less than 50%. The modification percentage ranges from 33.3% to 46.7%. By comparing these results with the results of production nasal/obstruent clusters, we can see that sonority distance didn't play a significant role on how participants' performance because liquid/nasal clusters and nasal/obstruents clusters have the same sonority distance. However, participants performed better on nasal/obstruent clusters with respect to liquid/nasal clusters. The modification percentage ranges from 66.6 % to 90%. The participants used epenthesis and deletion to simplify clusters. Deletion occurred in three cases. Two participants deleted the nasal in /ln/ and one participant deleted the nasal in /ɹm/.
Simplification Strategies in Nasal/Obstruent Clusters
Simplification Strategies in Liquid/Nasal Clusters
Simplification Strategies in Obstruent/Obstruent Clusters
The table below includes one cluster, /st/, that has one sonority distance between C1 and C2. Interestingly, most participants produced /st/ correctly although it is marked as the sonority distance between the two consonant is zero. The modification percentage of the obstruent/obstruent cluster (/st/) was only 40%. /st/ cluster was modified only by epenthesis.
Simplification Strategies in Rhotic/Lateral Clusters
Not all clusters in which consonants are separated by one sonority distance are allowed to surface. Similarly, not all clusters with zero sonority distance are preferred by the participants. Table 9 includes one cluster that consists of rhotic followed by lateral. The modification percentage of the liquid-liquid cluster (/ɹl/ ) is 83.3%. /ɹl/ cluster was modified by epenthesis and deletion. Most participants used epenthesis as a simplification strategy. However, one participant deleted the lateral. Based on these results, markedness based on sonority did not provide an explanation for participants' production errors. The results did not provide support to Eckman's (1977) claim that marked features are more difficult to acquire than unmarked features. Unlike unmarked clusters, marked clusters seem to be allowed in Aljouf Arabic. Goldsmith (1990) explained that some languages may treat the final consonant in words that violate SSP as extra-syllabic. The segment that is not included in the syllable is considered as an appendix. It is attached to the highest prosodic node. Many studies done on Arabic verities also indicated that the last consonant in CVCC syllable is an appendix. Watson (2002) claimed that the final consonant in the superheavy syllable (e.g., CVCC) in Arabic is not part of the syllable. Kiparsky (2003) provided an example, he indicated that /t/ is an appendix in /bɛnt/, "girl" (see Figure 3) . Thus, the final consonant in clusters, (e.g., obstruent-obstruent clusters), which were pronounced correctly by most participants in the present study, might be treated as sort of extra or appendix. 
Conclusion
The study showed that Aljouf Arabic speakers tended to modify English coda clusters using two strategies: epenthesis and deletion. Substitution was used along with epenthesis and deletion. They did replace English consonants with other consonants available in their L1's phonemic inventory.
In this study, it was predicted that clusters with two sonority distances would be pronounced more correctly than marked clusters with one or equal sonority distances. However, markedness based on sonority distance did not provide an explanation for participants' performance. The participants tended to simplify English coda clusters no matter the sonority distance between the two consonants. Some clusters in which the sonority distance is less than two were pronounced correctly by most of the participants. A possible reason for this is that Aljouf Arabic treats the final consonant in marked clusters as an appendix that is not linked to the syllable. The environments in which the modification percentage was less than 50% were nasal followed by obstruent and obstruent followed by another obstruent. On the other hand, the environments in which the modification percentage was less than 50% were liquid followed by obstruent, liquid followed by nasal and liquid followed by liquid.
